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CYCLE WITH AUXILIARY PROPULSION

Cycles with auxiliary motor are known in many
embodiments. Embodiments are also known wherein the
auxiliary motor is an electric motor. Known from WO
01/30643 Al is an electrically assisted cycle which
makes use of information relating to the pedalling force
of the rider to control the auxiliary propulsion of the
cycle. Such a cycle has drawbacks however, including the
fact that the battery detracts from the appearance of
the cycle.

In order to obviate this and other drawbacks, the
present invention provides a cycle, comprising:

- a frame,

- one or more wheels arranged rotatably on the
frame via wheel axles,

- drive means for driving the wheels wholly or
partly with human force via transmission means,

- wherein a power source and/or an auxiliary
propulsion forming part of the drive means are arranged
in or on the cycle in a manner which is as invisible as
possible from the outside.

This has the advantage, among others, that the
cycle becomes more attractive for particular consumers
who wish to prevent third parties immediately knowing
that it is a cycle with auxiliary motor.

In a preferred embodiment the cycle comprises
measuring means for measuring the muscular driving force
of the rider. In order to comply with determined legal
regulations, it may be important that a cycle does not
have an auxiliary propulsion without at least also being
driven by the muscular power of the rider. For this
purpose the measuring means can generate signals

relating to the driving force exerted by muscular power,

JP 2005-502531 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(24)

WO 03/022671 PCT/NL02/00587

20

25

30

35

2

and a determined quantity of auxiliary propulsion can be
added on the basis hereof.

In further preferred embodiments the cycle
comprises at least one battery for storing electrical
energy which is preferably arranged in the frame of the
cycle. Such a placing in the frame has the advantages
that the battery is very well protected against outside
influences, whereby it cannot be damaged. In the case of
failure/exploding of the battery or short-circuiting,
there is no resulting danger for the rider. A further
advantage is that the rider cannot perform any
operations on the battery or cause damage to the
pattery. In addition, the appearance of the frame is
similar to a frame of a cycle without battery. A further
advantage is that the battery cannot be easily stolen.

In a further embodiment the battery comprises a
number of separate elements enclosed by a thin sleeve-
like body which is for instance manufactured from
plastic. It is difficult to place a large number of
separate elements in the frame tube, although a number
of cells which are held together can be placed in the
frame tube in simple and stable manner, for instance
because they are held together in well-positioned
manner. A further advantage of a thin plastic body is
that it takes up little space and can be applied in a
frame tube of limited size.

In a further preferred embodiment control means for
charging and discharging the battery are arranged in the
frame. This has the advantage that very good battery
maintenance is possible. Batteries are vulnerable to
overcharging, overly fast charging or discharging, or to
high temperatures which can occur therein. By keeping
track of many of these parameters and storing important
elements of this data, such control means can greatly

increase the lifespan of a battery. By placing these
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control means with the battery it is possible to
guarantee that the correct data is always available in
the correct battery, and that no discharge cycles are
carried out without being recorded by control means
associated with the battery. This enables the consumer
to obtain better and more clearly defined guarantees
from suppliers.

In a further embodiment the control means are
arranged in the frame together with the battery and a
closing member for closing the main tube. If a cycle is
provided with power supply means such as a transformer
which can be connected to the mains supply, the size and
weight thereof can adversely affect the cycle. It is
therefore recommended to provide transformer means which
supply the energy for charging the battery and can be
uncoupled from the control means for controlling the
charging and discharging of the battery. This has the
additional advantage that, depending on possible desired
situations, a lighter, relatively slowly charging
transformer or a heavier, relatively rapidly charging
transformer can be chosen. The control means for
charging or discharging the battery can then control the
charging subject to the type of transformer used. The
light charger can then be carried relatively easily
should for instance outdoor charging be found to be
necessary.

The auxiliary propulsion preferably comprises an
electric hub motor arranged in the hub of the axle of
the rear wheel for producing at least part of the
driving of the rear wheel. The placing in the hub of the
rear wheel has the advantage of contributing to the
relative inconspicuousness of the auxiliary propulsion.
A further advantage of placing a moter in the hub is
that, owing to the direct transmission of the motor onto

the rear wheel, there are few transmission losses.
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The electric hub motor is preferably provided with
a transmission with two or more gears, which
transmission preferably comprises cone or more planetary
systems. This has the advantage that, for instance in
the case of low speeds or steeper slopes, less pedalling
force and/or auxiliary propelling force or torque is
required. Such a transmission is preferably embodied as
one or more planetary systems. The transmission can
herein change the motor and the muscular force
transmitted to the hub via the chain. It is further
possible herein to place a derailleur between the hub
and the chain, whereby desired transmission ratios can
be adjusted using a plurality of sprockets.

The cycle preferably further comprises switching
means for switching from the motor to dynamo. If the
battery is defective or completely empty, the lighting
of the cycle can continue to function by means of such a
dynamo action of the motor. A further advantage is that
no separate dynamo is therefore necessary for this
purpose. This dynamo function is primarily intended for
the lighting function. In order to have such a motor
function as dynamo for the lighting, circuits in a very
light form are sufficient. The advantage of such a light
dynamo action is that it produces a negligible extra
load for a cyclist who is cycling on the cycle while
using this function but without motor operation. In
respect of size such a load is comparable to the load of
a conventional cycle dynamo. In this embodiment the
drawback of the resistance and wear of the cycle tyre
due to the conventional dynamo is further obviated.

In a further preferred embodiment an axle comprises
a groove for a wire feed-through for the motor. In the
assembled state this groove is preferably situated on
the underside of the axle. Such a groove has the

advantage that wires used for electricity are
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practically invisible. In addition, this wiring is well
protected when the cycle falls or against possible
vandalism. Such a construction is very robust.

According to an embodiment the cycle further
comprises pulse width modulating means for power supply
of electrical parts such as lighting. This is very
advantageous if the battery produces a different voltage
from that required by such electrical subsystems. For
instance in the use of cycle lighting it is very
advantageous to apply a 6-volt light bulb. At the
desired light output of for instance 3 Watts, a 6-volt
light bulb has a filament of a determined thickness. At
this thickness the filament is relatively strong. If a
light bulb of the same wattage were applied at for
instance 24-volts, the filament would be so thin that it
would be vulnerable for use on a cycle. The filament
would have a very short lifespan due to impacts during
use of the cycle. Pulse width modulation in this
application has the advantage that from a voltage supply
of for instance 12-24 volts a voltage can be produced of
for instance 6-volts with relatively negligible energy
losses. A further advantage hereof is that standard
light bulbs can be applied, which has, among others,
logistical and commercial advantages.

The cycle preferably comprises a data bus for data
transport between two or more of the measuring means,
memory means, control means, data input means and/or
data output means. The data bus hereby has significant
advantages. All components can communicate directly with
all other components. Such components comprise for
instance the measuring means, first and second control
means and data input means or data output means as well
as the memory means. This enables transmission of a
plurality of control data and other data to the

different components via one signal wire. The operating
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terminal to be described hereinbelow, which can for
instance be arranged on the handlebars of the cycle, can
also be connected to the data bus for operation of the
system. Expanding the electrical system with new
components also becomes very simple with this
embodiment. All components of the electrical system can
be accessed by means of one plug connector for
maintenance purposes. It is optionally even possible to
embody the data bus system or a part thereof in wireless
manner.

The cycle further comprises at least one operating
terminal for reading and inputting data. This operating
terminal preferably consists of a small box on the
handlebars which comprises coupling means and which can
be easily disconnected if the cycle is not being used.
This unit is connected to the data bus, so that all
information from all data systems of the cycle can in
principle be read. Such an operating terminal has
advantages such as that it can be easily disconnected so
that the electrical system no longer functions or is for
instance set in a braking position. An operating
terminal can further be provided with a unique code, so
that the cycle is unusable in the case of theft of the
cycle. An operating terminal can further be replaced by
a more advanced or an improved unit during the lifespan
of the cycle. If desired, the connection to the data bus
can be embodied in wireless manner. An advantage hereof
is that the operating terminal can be embodied as a
wrist model which the rider of the cycle keeps on his
person and which makes the cycle unusable if the
wireless connection is broken, for instance due to too
great a distance between the cycle and the unit. An
operating terminal can be coupled to a heart rate meter,
or have an integrated heart rate meter functionality

whereby the auxiliary propulsion of the cycle can be
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related to the heart rate of the rider. A maximum
permissible heart rate of 150 can then for instance be
adjusted for the rider and, if the heart rate is in
danger of exceeding this value, more auxiliary power is
supplied.

It is further advantageous that, by means of the
data bus, the whole cycle can be controlled from the
operating terminal on for instance the handlebars.

A further preferred embodiment provides a cycle
wherein the battery comprises two or more parts which
are for instance also suitable for a voltage of 6 or 12
volts, which are connected to each other both in
parallel and in series, so that the charging can take
place in parallel while power supply to the auxiliary
propulsicn can take place in the series connection. This
has for instance the advantage that different battery
configurations can be charged using a charger adapted to
a standard voltage. It is further possible for instance
that different battery configurations can be driven by
different types of motor.

A cycle according to the present invention
preferably further comprises a tube pivoting device for
folding the frame tube double, comprising:

- two first hooking means in a first tube part for
hooking into two second hooking means in a second tube
part which co-act with the first hooking means,

- releasable fixing means for forcing together the
spring means and the first and second hooking means, and

- wherein in closed situation the hooking means and
releasable fixing means are situated in the tube in a
manner invisible from the outside.

The tube pivoting device preferably comprises at
least one hinge comprising a hinge pin for rotating the
tube pivoting device. In a further preferred embodiment

the tube pivoting device comprises spring means for
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urging apart the first and second hooking means.
Advantages of such a tube pivoting device are that the
cycle can be folded up very simply. Using this tube
pivoting device a cycle with very large wheels can
further be folded up very compactly, since the wheels
can be folded very precisely onto one another.

A further preferred embodiment according to the
present invention comprises a battery with two or more
parts with the same voltage. Such an embodiment of the
battery enables charging of a plurality of parts with
the same voltage, of for instance 12 volts, using a
single transformer unit suitable for charging batteries
with such a voltage. Such chargers can hereby be
suitable for instance for cycles with batteries of 12,
24, 36 or 48 volts. An advantage hereof is that far
fewer different chargers are necessary for different
types of cycle making use of batteries with different
voltages.

A further embodiment according to the present
invention provides a computer link to a data bus of a
cycle for transmitting data from and/or to the data bus
of the cycle according to the present invention. Such a
computer makes it possible to access all the separate
components of the electrical system of the cycle and to
obtain data therefrom. It is also possible to reprogram
such parts.

A further embodiment of the present invention
provides a method for propelling a cycle with auxiliary
motor, comprising the following steps of:

- measuring the pedalling force of the rider,

- controlling a motor for the purpose of supplying
from the motor an amount of propelling force which is a
percentage of the pedalling force of the rider.

This method preferably comprises further steps for

controlling the power supplied from the motor on the
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basis of external factors, such as the physical
condition of the rider and/or weather conditions. An
advantage hereof can be that, as described above, the
heart rate of the rider does not rise above a
predetermined value, or that the motor supplies more
auxiliary propulsion if the cycle reaches an ascending
slope or in the case of for instance head wind.

In a further preferred embodiment the cycle is also
provided with axle mounting means, comprising:

- a first part fixedly mounted on the frame, and

- a second part which can be mounted on the first
part for displacement from the front to the rear
relative to the cycle.

The first part herein preferably has at least one
flat side for receiving the second part and the second
part has at least one flat side for receiving the first
part. A further advantage of such axle mounting means is
that no separate chain tensioners are necessary for
tensioning the chain. The application of a slot on the
underside of the second part as slot for placing the
axle of the rear wheel achieves a very simple assembly
and disassembly of the rear wheel. This is particularly
advantageous if the rear wheel is relatively heavy, for
instance through the use of a motor in the rear hub.

A cycle according to the present invention
preferably also comprises a device for adjusting the
saddle height during riding. Such a device has the
advantage that the saddle can be in a low position
during standstill, and can be adjusted to an ideal
riding position during cycling. This can be carried out
in motorized and manual manner.

Further advantages, features and details of the
present invention will be further specified with

reference to the following figures, wherein:
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- figure 1 is a partly cut-away perspective view of
an embodiment according to the present invention;

- figure 2 is a partly cut-away perspective view of
an aspect of the embodiment according to figure 1;

- figure 3 is a cut-away perspective view of a
further aspect of the embodiment according to figure 1;
- figure 4 is a perspective view of a further

aspect of the embodiment of figure 1;

- figure 5 is a perspective view of a further
aspect of the embodiment according to figure 1;

- figure 6 is a perspective view of a further
aspect of the embodiment according to figure 1;

- figure 7 is a perspective view of a further
preferred embodiment of figure 1;

- figure 8 shows a block diagram of an electrical
system of the embodiment of figure 1;

- figure 9 shows a block diagram of a part of the
electrical system of figure 8;

- figure 10 shows a diagram of a further part of
the electrical system of figure 8.

An embodiment according to the present invention
(fig. 1) is a cycle 1 comprising a frame 2. Frame 2
comprises main tube or down tube 3, seat tube 8, chain
stay 19, seat stay 18, fork column 13 and crankshaft
tube 16.

Situated in main tube 3 of the frame, a battery 4
consisting of for instance 20 1.2 volt cells. Main tube
3 serves as housing for the battery which is hereby
protected from the outside environment. The package of
two rows of cells is enclosed by a thin sleeve-like
envelope (not shown). Such an envelope insulates the
battery from the tube and makes placing of the cells in
the tube very simple. Placing of such a battery in such
a frame tube has a particular advantage in that no

further housing is required fer placing of the battery.
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The battery is fully protected against influences from
the outside world.

On the upper side or side of main tube 3 is
situated a charger connection 11. A power source for
charging the battery can be connected to this charger
connection 11. On the underside of main tube 3 is
situated a closing cover 15 in which are arranged, among
other things, battery control means. These are further
described with reference to figure 2.

In order to charge the battery or supply power to
the cycle for other electrical components there is
provided transformer 26 which can supply power to
connector unit 11 using plug 12.

Seat tube 8 is further provided with saddle
adjusting means 50 for height adjustment of saddle 9.
This part will be further described with reference to
figure 5.

The cycle is further provided with a rear hub 5 in
which is situated, among other things, an electric
motor. This hub will be further described in combination
with figure 3.

The cycle is further provided with pedals 28 and
cranks 29. Forces exerted thereon by the rider are
transmitted to rear hub 5 via transmission means 6.

A connector 14 is mounted on the chain stay for
connecting a data cable 24 to an external computer 27,
which can be used to read data from different components
of the cycle, which is provided for this purpose with a
data bus. The status of the battery can then be
determined for instance when 1t is being serviced. This
status can for instance consist of data relating to the
number of charging and discharging cycles already
carried out, the number of times that the battery
temperature has been above or below a determined

temperature and the like.
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Handlebar 7 is further provided with an operating
terminal 17 arranged releasably on the handlebar. This
operating terminal will be further described with
reference to figure 4.

An electrical wiring system (not shown) mutually
connects the electrical components of this cycle. Via
this wiring power is supplied to all electrical
components from the battery, which is controlled by a
power management unit (PMU) to be further described
hereinbelow. A data bus cable is further provided for
data transfer between the components. This data transfer
takes place by means of a so-called data bus structure,
to which all electronic components are connected. The
data bus cable embodies the data bus structure.

The main tube 3 of the frame is closed on the
undérside by means of closure 15. A part of the closure
can be integrated with the plastic housing of the
battery. This closure has various functions. A first
function is to close the underside of main tube 3, a
further function is to hold an energy management unit or
a power management unit (PMU) 23. This PMU provides
charging and discharging of the battery.

Accommodation of the battery provides a number of
advantages. Such advantages include the battery being
well protected in the main tube and cannot be damaged.
Failure, exploding of the battery or short-circuiting do
not therefore represent a danger for the cyclist. Since
the battery is placed firmly in the tube and out of
reach of the rider, this results in a high threshold for
the rider in reaching the battery or performing
hazardous operations in respect of the battery. Placing
in the tube is therefore very safe. A further advantage
is that the battery is not visible. Placing of the
battery in the lower main tube gives the battery a low

centre of gravity and therefore contributes to a low
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centre of gravity of the cycle. In this embodiment the
battery is coupled to the PMU. This means that data
relating to the battery and to measurements on the
battery are stored in the PMU. If the battery is
replaced, the charging electronics must also be
replaced. It is possible here to reset or to reprogram a
PMU for use with a new battery. A further advantage of
placing the battery in the main tube is that it cannot
be stolen easily. In the case of the battery becoming
heated due to charging or discharging, the frame also
serves as cooling body. According to the present
invention a battery can for instance also be arranged in
the seat tube as well as in the main tube. The battery
is preferably further enclosed by a thin plastic sleeve
for holding together the separate elements.

In this embodiment the battery is embodied as two
strands of 10 cells with a capacity of 6000-9500,
preferably 8000 mAH. Use is made herein of D-size and
NiMH cells. Such cells are charged with a constant
charging current, wherein the brand, type and
temperature specify preconditions in respect of the
maximum charging current. A battery management system
(BMS) is a compenent of the PMU. In order to be able to
achieve a maximal lifespan of the batteries, the BMS
manages the discharging process of the battery, manages
the charging process, determines a display on a battery
indicator on the operating terminal on the handlebar,
and collects data for later evaluation, such as for
instance the number of (dis)charging cycles and the
total power supplied. The BMS ends the charging process
if the voltage and the temperature of the battery rise
too high. Such data is measured per strand of 10 cells.
The batteries are coupled per strand of 10 cells for

this purpose, among others.
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Voltage, current and temperature of the separate
strands of battery cells are measured during the
charging process. The PMU processor determines whether
the charging current should be switched off on the basis
of the criteria -dv/dt, 4AT/dT, minimum/maximum cell
temperature, BMS data and/or data from a timer. The
charging process can herein be stopped at any moment by
the PMU processor. The charger is an external constant
source of current, which is important for charging an
NiMH battery.

In addition to charging the battery, the PMU has
the following functionality:

- Monitoring the voltage of the battery per strand
of 10 cells.

- Monitoring the temperature of the battery,
wherein this temperature is measured per strand.

- Determining the charging state of the batteries
by means of a coulomb measurement.

- Actuating the lighting of the cycle, wherein six
volts for a standard cycle lamp is provided by means of
variable pulse width modulation (PWM).

- Preparing the display of data on the operating
terminal on the handlebar, such as for instance the
battery capacity as a percentage.

The PMU electronics are coupled to a specific
battery. For this purpose these electronics comprise
specific components for the charging process. If the
battery is changed, the charging process is also
changed. In order to prevent hazardous situations, it is
therefore efficient to replace the electronics and the
pbatteries simultaneously. It is optionally possible
herein to modify the electronics to the new battery. In
the PMU is arranged an EEPROM for storing data relating
to the battery. Data requiring storage in this EEPROM is

for instance;
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- the number of charging cycles,

- the total number of Ah supplied,

- supply time in days since for instance the first
actual use,

- the average use in for instance km/day,

- the total number of kilometres travelled,

- average speed,

- the average pedalling torque,

- the average number of km/charging cycles,

- the maximum (dis)charging current,

- the average discharging until charging takes
place again.

Such data is for instance important in helping to
determine which variables influence the lifespan of the
battery or in determining whether the rider of the cycle
has taken proper care of the battery in respect of
possible warranty rights.

Using a battery indicator the current charging
state of the battery will be made known to the rider of
the cycle in a visual manner. Data for such an
indication are collected, processed and stored in the
processor of the PMU. Such data will be transferred to
the operating terminal on the handlebar via the data bus
to be described below. An accurate indication requires:

- continuous measurement of the input and output
current of the battery (the so-called coulomb
measurement),

- correction for an internal self-discharge of the
battery,

- comparing of the battery "full" voltage (dv/dt)
to an internal calculation and correction therefor,

- comparing of the battery "empty" voltage
measurement to an internal measurement and recalculating
capacity. Such a measurement provides among other things

information about ageing of the battery, keeping track
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of the number of charging cycles and measuring the cell
temperature.

The battery will not always be discharged
completely. Complete discharge must be prevented by the
BMS. The PMU will for instance refuse current to the
motor at a residual charge of 10%. Nor will the battery
be charged to 100% in each charging cycle. The lifespan
of the battery can hereby be considerably lengthened.

An accurate BMS is applied so as to be able to
employ the above stated method. A monitoring mechanism
is applied to protect the battery against an incorrect
indication of the BMS. If discharging of the battery
must for instance be stopped at 15% residual
capacitance, and the BMS indicates that more residual
charge is available than 15% while in reality the
battery is almost empty, an indication of the cell
voltage (for instance lower than 0.9 volt/cell) will
indicate that the BMS has carried out an incorrect
measurement and the PMU can correct.

Three functions are substantially incorporated in
hub 5 (fig. 3). These three functions are a drive
function of a motor and a transmission function of a
planetary system and a control unit 55 in the form of a
motor management unit (MMU). Further provided are torque
measuring means 52 for measuring the pedalling torque
produced by the rider of the cycle. These torque
measuring means are embodied by small strain gauges
arranged on the underside or the side in the horizontal
surface of axle 51. The axle is deformed slightly by the
pedalling torque, whereby strain gauges 52 are likewise
deformed slightly. A signal resulting from this
deformation is supplied to a signal amplifier 53, which
is arranged on a printed circuit board 54 of motor
management unit 55 which is arranged inside a housing 56

of the motor management unit.
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Further arranged in the hub is a brushless three-
phase motor suitable for 24 volts. This motor is formed
by magnets 65 and coils 66. Coils 66 are mounted on data
bus 57 which is fixedly connected to axle 51. Magnets 65
are arranged in a rotor 64, which is connected on one
side to chain sprocket 58 and on the other to satellite
wheel 63 of the planetary system.

Satellite wheel 63 connected to rotor 64 forms the
outer ring of the planetary system. The inner ring of
the planetary system is formed by sun wheel 6l. Arranged
therebetween are six planet wheels 62 which are mounted
in hub wall 60 by means of bearings 59

The planetary system can be switched on and
switched off, whereby two drive states are available. To
switch the planetary system on and off use is made of
blocking ball 71. This blocking ball can be released or
urged into a groove of the sun wheel by slidable bus 72,
which can be set in two positions. By means of spring
and ball 73 the slidable bus 72 is positioned by means
of two grooves. A solenoid 74 supplies the energy
required to displace the slidable bus 72.

In order to enable free running of the wheel the
hub is provided with a freewheel ratchet with hairpin
spring 79, which is a known component. Data bus 75
connects the sun wheel to wall 60 of the hub.

The motor must be provided with energy and data
from for instance the PMU. It is necessary for this
purpose that two wires are fed for the power provision,
as well as a wire for the data provision forming part of
the data bus structure. These three wires are combined
in a round cable with a diameter of for instance about
8.2 mm, in order to lead these three wires to the inside
of the hub. In order to realize a reliable, durable
throughfeed of the wires, a groove 81 is arranged on the
underside of the axle (in mounted state), for passage of
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the three wires. The three wires are herein not arranged
in the groove in the round cable of about 8.2 mm, but as
three separate wires which can be placed adjacently of
each other in the groove. These wires are guided out of
the axle between the hub and the frame (the rear fork)
Compared to existing embodiments, wherein wires exit the
axle at the end of the axle, this has the advantage that
wire breakage or wire damage can occur much less easily.
It is in fact relatively common for a wire protruding
from the end of an axle to be damaged by human action or
by for instance the cycle falling on the axle end.

In order to allow sufficient space for the wires in
the axle, this latter is of relatively large diameter,
for instance 15 mm. A bearing which mounts the axle
relative to the hub, inside which the cables are fed
through, - therefore has an inner diameter of about 15 mm.
A slightly larger or smaller dimensioning can also be
employed. This embodiment of the wire insertion to the
motor has the advantages for instance that the wiring is
practically invisible, that the wiring is well protected
against the cycle falling and vandalism and/or that the
construction is robust, whereby it is durable, which
makes a long lifespan possible.

The operation of the motor will be further
explained with reference to figure 10.

Figure 4 shows an operating terminal 17 with a
display screen %0 and two control buttons 85 and 86.
Three digits can be displayed in the display screen, for
instance for the speed or distance travelled. This takes
place with alphanumeric part 97. Three power modes
91,92,93 can further be selected, as well as an OFF-
position 98. Residual battery charge bars 96 indicate
the residual charge of the battery. Using light-
indicating part 95 the lighting can be switched and an

indication is given as to whether the lighting is on.
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Part 94 can also be applied for indicating whether the
battery is being charged or discharged.

Surprisingly, tests have shown that a cycle
according to the above described embodiment was capable
of a much better performance than conventicnal cycles
with electrical (auxiliary) drive. It has been found
that cycles with a comparable battery charge achieve a
much greater radius of action than cycles where the
power management system was not present in this manner
and measurement of the pedalling force and actuation of
the motor was carried out using conventional means.

A further advantage of a cycle according to the
present invention is that, when used without auxiliary
propulsion, it does not require noticeably more
pedalling force than a conventional cycle without
auxiliary motor. This is particularly advantageous in
the unlikely event the batteries are insufficiently
charged.

In a further embodiment (fig. 5) the cycle is
preferably provided with seat tube 8 which is supported
by the seat stay 18. Saddle pillar 101 is placed in seat
tube 8. This saddle pillar 101 is disposed mcvably for
driving by toothed wheel 102 and is also driven by motor
103. Using buttons 104,105, the saddle can be moved
manually up and downward. An object of this embodiment
is that the saddle can be adjusted electrically up and
downward. This electrical adjusting unit is preferably
provided with a data bus connection so that the main
control can also adjust the saddle automatically on the
basis of further variables of the cycle. It may for
instance be desirable for a rider to make use of a lower
saddle position when mounting and dismounting, and of a
higher saddle position when at speed.

This device enables the saddle to be adjusted up
and downward subject to the speed. It is also possible
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that the height of the saddle is controlled on the basis
of the pedalling force produced by the rider. An
electric saddle adjusting drive is shown in this figure
by means of a toothed wheel. It is also possible to make
the height-adjustment of the cycle by means of a
horizontal adjusting screw, wherein horizontal ring 106
is for instance driven. Further provided is a manual
height-adjustment of the saddle by means of a spring
permanently pushing the saddle upward and a
blocking/unblocking mechanism which is operated
manually.

A further preferred embodiment (fig. 6) provides a
hinge for making a frame tube foldable. A frame tube 110
is divided into two parts transversely or at an angle. A
coupling plate 118,120 is coupled to each of these two
parts. These plates are provided with hooks 113,115
which are placed over hook-in edges 114,116 if both tube
parts are used mutually in line. Hinge 117 is provided
round the hinge pin with a compression spring 119 which
translates the two frame tubes relative to each other.
The tubes are herein displaced just so far apart that
the hooking means can be moved over the hock-in edges in
order to fold up the tube, and the hinge part is further
provided with fixing bolt 111 which can be rotated using
pin 112. A part which can be handled may be arranged for
this purpese on pin 112, It is also possible to embody
bolt 111 using for instance a bayonet fitting mechanism.

The hinge according to this embodiment is further
provided with wheel support 109 comprising support wheel
108. An advantage of this support wheel is that the
cycle with this hinge can rest on the support wheel
after being folded. This has the advantage that a folded
cycle is easier to transport and can for instance be

placed in stable manner.
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If the hinge is closed, the spring will be
compressed by tightening the bolt 111 and the hooking
means will be pressed fixedly onto the edges
corresponding therewith. If the angle is relatively
small, for instance 38°, the sectional plane of the
frame tube becomes relatively large, whereby the hooking
means are relatively far removed from each other, which
for instance has the advantages that, owing to a greater
distance of the hooks, the couple that is receivable
remains relatively low, and the closure is loaded less.

This advantage becomes greater if the tube has a
larger diameter. The tube in figure 6 is therefore very
suitable. Such a tube has the further advantage that
there is much internal space for placing the components
of the hinge point, which is improved further by an
optionally small angle. A further advantage of this
hinge direction is an attractive appearance, since the
presence of a hinge point can hardly be seen because
only the tightening pin 112 is visible. A further
advantage of a wholly internal hinge point is that it
does not have any sharp external parts on which for
instance clothing can catch or which can injure the
rider. Since the rotation point of the hinge is free of
forces in closed position and serves to hold together
the frame in the folded state, the closed frame is free
of play. Because the lower hooking means are situated
wholly in the tensile region of the divided tube, the
effective section factor is at least lower than that of
the tube itself. By arranging no hinge pins, this
embodiment can also be used for a dividable cycle or a
dividable frame.

Figure 7 shows a folding cycle 170 comprising a
folding frame 171. The folding frame is foldable about
hinge 181, which is similar to the hinge of figure 6.

Frame 171 comprises seat tube 186, down tube or main
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tube 172, seat stay 173, chain stay 174 and fork column
175. The frame is foldable in that main or down tube 172
is pivotable at hinge 181. Steering pin 187 is pivotable
by means of hinge 183. The cycle is furthex provided
with front wheel 179 and rear wheel 180 and saddle 178.
On the underside of seat tube 186, close to crankshaft
176, the cycle is provided with fixing bracket 109, to
which is fixed support wheel 108. This support wheel 108
serves as third point of support for the cycles in
folded situation, wherein front wheel 179 and rear wheel
180 serve as first and second points of support. The
cycle is further provided with chain 185 for
transmitting pedalling force from the crankshaft to rear
wheel 180. In order to enable control of a hinge device
181, fixing pin 112 can be provided with a handle of
some sort.

Folding of the cycle is started by screwing out the
fixing bolt of the hinge. Coupling plate 118 can hereby
displace relative to coupling plate 118, whereby hooking
means 113 and 115 are released. An intermediate position
hereof can be seen in figure 6B. Figure 6C shows the
placing A of coupling plates 118, 120 in fully closed
position. Once the hinge has been fully opened by means
of turning pin 112, the tube can be folded double. It
will hereby be possible to fold the front wheel against
the rear wheel. As shown, the axles 187,188 of
respectively the front wheel and the rear wheel herein
come to lie directly adjacently of each other. The cycle
can then be tilted into the position shown in figure 7,
whereby in addition to resting on the front wheel and
the rear wheel the cycle will also rest on support wheel
108.

The embodiment of figure 8 is very suitable for
constructing a cycle or electrically propelled cycle
with large wheels which, despite the large wheels, still
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fits into a relatively small rectangular frame. Wheel
dimensions of 22 inches, 24 inches or 26 inches can be
envisaged here, wherein 24 inches is preferable. When
such a cycle is folded, it fits into a rectangular frame
of 735 mm by 610 mm. Advantages of such a foldable cycle
are that the relatively large wheels have a low rolling
resistance, and are much more comfortable to ride than
for instance 1l6-inch wheels of comparable foldable
cycles. It is further the case that the larger the
wheel, the more resilient it is, which is favourable for
the comfort. A further advantage is that large wheels
require a smaller transmission ratio than small wheels.
A further advantage of a foldable cycle with large
wheels is that it has the appearance of a normal cycle,
which increases the acceptance of such a cycle on the
market.

A further preferred embodiment (fig. 8) provides
movable rear pads 122 for simple mounting of the rear
wheel and to make chain tensioners unnecessary. Between
the seat stay and the chain stay is arranged a
horizontal coupling part 121 in which two holes are
drilled. The separate pads 122 are fastened to the fixed
connecting part 121 using two bolts 124. Because the
fixing holes 126 of the separate pads are elongate,
these separate pads can be fixed in displaceable manner.
Using adjusting bolt 125, the rear pads 122 can be
positioned from the front to the rear, as seen in the
direction of travel of the cycle. On the underside of
the pads are arranged openings 123 having two parallel
straight sides. These openings 123 serve for placing of
rear axle 51 of the cycle. Because these openings are
open to the underside, the wheel can be removed simply
by for instance lifting the cycle. This is advantageous

if this is a cycle with a heavy rear wheel, which is the
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case with a cycle with a motor in the rear hub, whereby
the rear wheel is relatively heavy.

A block diagram (fig. 9) shows an electrical system
for a cycle of for instance figure 1. Situated centrally
in the system is the power management unit 121 (PMU).
This power management unit comprises the battery
management system as specified above. PMU 121 is
connected to battery 122 for charging therecf and taking
current therefrom. It can be seen that two strands of
batteries can be separately charged or discharged.
Temperature sensors 133 are further arranged in each
pattery strand. Motor management unit 123 is also
connected to the PMU. The front lamp 127 and rear lamp
128 are further connected to the PMU by means of current
supply wires. The operating terminal 126 which can be
placed on the handlebar is likewise connected to the
PMU. The power supply connector 124, which is placed on
the cycle in connector unit 11 at the top of the main
tube of the frame, is connected to the PMU and is used
to connect transformer unit 125 to the PMU. Energy from
for instance the general mains supply 131 is used to
charge the battery. An external computer 130 can also be
connected to the electrical system of the cycle. Use is
made for this purpose of for instance an RS232
connection of a computer. A converting unit 129 provides
conversion of the single-wire data bus connection of the
cycle to the RS232 computer input. Use can be made of
the power supply from the battery of the cycle to power
converter 129.

Computer 130 can read data from all memories
present in the cycle in for instance the MMU, PMU or
BMS. The computer can also be used to reprogram program
code of these modules. For example the percentage of
auxiliary propulsion by the electric motor in relation

to the amount of pedalling force of the rider can hereby
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be changed in a program. Using the computer it is
further possible to perform an optional calibration on
the electrical system. The data traffic on the data bus
of the cycle can also be monitored by the computer

Figure 10 shows in greater detail the operation of
PMU 121. Situated centrally is control unit 140. Control
unit 140 receives measurements from battery 144 relating
to the temperature T and voltage V. Control unit 140
receives the data relating to the charging current from
the current measuring unit 145. Provided for safety
purposes is fuse 31, which is arranged in the main
current wire of the battery. The fuse is situated in the
wire. The part between the battery and the fuse is
carefully insulated. The insulation can optionally be
less strong after the fuse. In addition, there is a
module 154 for detecting the charging of the battery. A
relay 153 actuated from control unit 140 serves to start
and finish the charging. Control unit 140 communicates
data 141 to the operating terminal. A further relay 146,
which is actuated from the control unit by means of
signal 147, switches on the motor management unit. A
measured voltage 148 is indicated and fed to control
unit 140. Control unit 140 further supplies a power
supply 149 of six volts by means of pulse width
modulation for the purpose of lighting the cycle. The
power supply is provided with a safety device 155 for
protection thereof. For the purpose of the foregoing,
PMU 121 is provided with connectors 142, 150, 151, 152.

The BMS controls the charging and discharging of
the battery. Below will be described which steps are
performed by the BMS in specific situations.

During charging of the battery for the first time
the BMS detects whether the charger is connected. For a
determined value of dv/dt or dT/dt (which values are

predetermined on the basis of the particular
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specifications of a battery) the BMS opens a switch in
order to end charging of the battery. A normal charging
process will be ended if the set dv/dt, dT/dt and/or the
maximum temperature of the battery is reached. After
charging, the charge meter of the BMS will be set to
100%.

When the cycle is not being used, the battery can
be discharged by self-discharge or by power—-consuming
units connected to the battery, such as for instance the
BMS itself or a connected operating terminal on the
handlebar. The BMS calculates the charge of the battery
from predetermined self-discharging information, a
measured temperature of the battery and information
about the power-consuming units. If the charged state of
the battery drops below 70%, the BMS will switch the
relay to the charger once again in order to recharge.
The BMS will keep track of the charging process using an
Ah-counter. Charging of the battery will stop when the
charge amounts to 95% of the maximum battery charge.
This means that the battery will never be charged the
whole 100%, although the rider of the cycle will get to
see 100% charge on the operating terminal. The battery
is never fully charged to 100% in order to increase the
lifespan.

In a situation where the cycle is being used, the
BMS will measure the temperature of the battery. On the
pasis of this measurement the BMS calculates the maximum
discharge current for the battery at that moment and
communicates this to the MMU. The battery will be
discharged during cycling. Using the Ah-counter, the BMS
measures the current amount of charge in the battery at
any moment. If the battery charge drops below 10% of the
maximum, the BMS will communicate to the MMU that the
maximal current must be limited. At a charge lower than
5% the BMS will communicate to the MMU that the motor
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must be switched off, and the power supply from the
battery to the motor will be physically broken off by
opening a relay switch. In the situation where the
pattery is being charged, the BMS will detect that the
charger is connected. If the battery charge is lower
than 70% of the maximum, the battery will be charged.
The charge of the battery will be determined during
charging by means of the Ah-counter. The BMS will stop
the charging when the charge of the battery becomes
greater than 95%.

In a situation wherein the cycle is being used,
where the above stated limit values have been reached,
the BMS will generate a signal to the MNU that the motor
must be switched off. Such a situation can occur if the
BMS has measured that the charge of the battery is over
5%, while it is in fact below 5%; the voltage difference
between the two arrays of battery cells is too large
(imbalance); the temperature of the battery is too high
or too low; or the battery is defective. The mement the
BMS determines that the charge meter is no longer
correct, or that both strands of the battery are out of
balance, the BMS will equalize the battery. If ambient
temperatures cause too high or low a temperature of the
battery, the BMS will not allow further use of the
battery as long as these conditions persist. If the BMS
determines that the battery is defective, this will be
passed on to the rider by means of an error message on
the operating terminal. In this case the auxiliary
propulsion will no longer operate.

It may occur that the battery must be equalized in
order to achieve a proper balance between the strands of
cells or to re-calibrate the charge meter. Three
criteria for beginning equalization are (1) that the
battery has been charged twenty times without
equalization, (2) that the BMS has measured too large a
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voltage difference between the two strands during a
normal operation of the system, (3) that a minimum
voltage level is reached during normal operation. A
method used for equalizing the battery is not long
enough to carry out a normal charging cycle until the
voltage or the temperature have reached (predetermined
value for) dv/dt or dT/dt. Charging will be stopped
before full charging is achieved if the battery is (too
cold or) too hot, and will start again when the
temperature has reached an acceptable value. If the
battery is too cold, charging will not start. The charge
meter of the BMS will be set to 100% after the
equalizing cycle. The nominal capacity of the battery is
used to determine the charging state. After a period of
use the actual capacity will however become lower than
the nominal capacity under the influence of "ageing" of
the battery. The capacity of the BMS must be re-
calibrated to prevent the battery from being discharged
too much because of this smaller actual capacity. Such a
re-calibration is carried out as follows. The BMS
retains the number of equalizing cycles performed after
a minimum voltage has been reached. The BMS infers
herefrom that the actual battery capacity has decreased
when three equalizing cycles have (successively) taken
place. The BMS will then reduce the predetermined
capacity by 5%. The battery can be replaced when the BMS
has reduced the actual capacity of the battery to less
than 70% of the original nominal capacity. This will be
indicated by means of an error message in the display
screen of an operating terminal.

The connector 170 (fig. 11) is connected to
connector 150 (fig. 10). This connectox consists of
three wires, a +24 volts, a 0 volt earth and a wire for
the data bus. The data bus wire is connected to

communication module 161 which is connected through to
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control unit 160. Measuring means 162 for measuring the
muscular driving force of the rider of the cycle are
also connected to control unit 160. On the basis of data
from communication means 161 and measuring means 162,
the control unit determines how much power has to be
supplied by the motor. For this purpose the control unit
160 also receives data from three Hall-sensors of the
brushless three-phase motor 166. Also provided are
current measuring means 167 connected to control unit
160 and bridge actuating means 163. Bridge actuating
means 163 actuate a so-called H-bridge comprising six
MOS-FET transistors. Each FET is an N-FET and can be
actuated separately so that an optimal riding comfort
can be realized. The H-bridge 164 is connected to the
brushless three-phase motor 166.

If the cycle is connected to a computer located at
a cycle repairer or dealer, these latter will make use
of a method for carrying out maintenance on a cycle. He
has available for this purpose a software program with a
number of possibilities (fig. 12). In step 198 three
options which the dealer can choose are displayed in
main screen 198 of the computer program. Option 1, "make
ready to ride and deliver" refers the dealer to step
171, wherein on the screen is displayed that the cycle
must be connected to the computer, and he will carry out
this step. After connecting the cycle to the computer,
the program in 172 will request input of for instance
the postal code and the house number of the owner of the
cycle. In step 173 the screen then displays data such as
the "postal code and the house number", the "date of
sale" and the "total consumed capacity of the battery".
This data is verified by the software or read from the
electronics situated in the cycle. In the case of the
data "accumulated battery use", the computer will seek

contact with the PMU via the data bus, which PMU will
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supply this data to the computer. In the following step
174 “first name and name of the owner” are input,
whereafter a guarantee certificate can be printed and
optionally faxed in step 175. There then follows in step
176 a message that the procedure has been carried out
successfully, and the dealer is returned to the main
menu.

From main menu 198 a second choice leads to the
option "pit-stop, malfunction and repair™. In step 177
is herein displayed on the screen that the cycle has to
be connected to the computer. In step 178 the computer
then carries out tests, including self-tests relating to
the PMU, MMU and the operating terminal. In step 197 is
then displayed whether or not a malfunction has been
found, and the data from the cycle are displayed such as
"postal code and house number of the owner", "number of
kilometres" and "accumulated battery use". In step 180
possible actions are then shown, such as "replace
operating terminal"™, "add operating terminal”™ or
"replace battery". Since the operating terminal can be
provided with a unique security code, without which the
electronics of the cycle will not operate, it is
important that the correct data of the correct operating
terminal are stored in the cycle. If a plurality of
operating terminals must be usable with the cycle, it is
therefore possible to program additional data into the
cycle. In step 181 the existing operating terminal is
now placed on the cycle and it is indicated that this
should be signed off on this cycle. In addition to step
181, the dealer is returned to step 180, whereafter he
can select the option "add operating terminal”. In step
186 a second control display is connected to the data
bus of the cycle and it is indicated that this operating
terminal can be added. After step 186 the dealer is

returned to step 180, where he can select the option
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"replace battery". If the dealer selects the option
"replace battery", data of the existing battery are
loaded into the PC in step 188. A progress indicator or
a message 'please wait' is for instance displayed here.
In step 189 the computer screen then shows that the
battery can be replaced, whereafter 'continue’ can be
clicked. The battery management system is reprogrammed
for the data of the new battery or replaced together
with the battery.

From main menu 198 a further option is open, this
being "cycle propulsion software and settings”. In step
182 the computer screen then shows that the cycle must
be connected to the computer. After connecting the cycle
to the computer, the dealer can choose from three menu
options in step 183. After selecting the first menu-
option "amend cycle owner data", new data relating to
the owner of the cycle can be input in step 184. In step
185 this data is stored in the cycle and optionally in a
file on the computer. The options menu of step 183 will
then be displayed on the computer screen. A second
option from the menu is "read software version cycle
propulsion”. After selecting this menu option the
software version of the cycle propulsion is displayed in
the computer screen in step 187. The dealer is then
returned to the menu in step 183, where a third option
is "load new software cycle propulsion in cycle". After
selecting this menu option, a new software version is
chosen and/or downloaded into the cycle in step 190. New
software versions can for instance take into account
different ratios between muscle power and motor power,
or can for instance take into account different
parameters such as the heart rate or wind speed and the
like, as already described above.

If the data bus of the cycle is connected to the
computer and the software of the computer is situated in
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the main menu, a further option is available. This is
the option for displaying data of the cycle. In step 192
a component of the cycle can be designated. If the
component "customer card” is for instance designated,
data relating to the cycle and the owner are shown in a
subsequent step 194. It is also possible to envisage
here "postal code", "house number" and "number of
kilometres" or "accumulated battery use". It is further
possible in step 194 to return to 192. If the operating
terminal is designated in 192, the data of the signed-on
operating terminals are shown in step 195. Step 195
further allows clicking back to step 192. If the battery
is clicked in step 192, the data of the battery, such as
for instance the "accumulated battery use™ up to that
moment, is shown in step 196. After opting to return to
step 192, it is for instance still possible to select
the motor in 192, whereafter in step 197 data relating
to the type of motor or the version of the software in
the motor management system is displayed on the screen
of the computer. It is then possible to click back to
step 192. Finally in this embodiment, there is the
option to exit the program from main menu 191,
whereafter in step 193 ('do you want to exit the
program') it is possible to opt for 'YES' or 'NO, RETURN
TO MAIN MENU'.
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CLAIMS

1. Cycle, comprising:

- a frame,

- one or more wheels arranged rotatably on the
frame via wheel axles,

—~ drive means for driving the wheels wholly or
partly with human force via transmission means,

- wherein a power source and/or an auxiliary
propulsion forming part of the drive means are arranged
in or on the cycle in a manner which is as invisible as
possible from the outside.

2. Cycle as claimed in claim 1, wherein a battery
is arranged in a main tube of the frame.

3. Cycle as claimed in claim 2, wherein first
control means for charging the battery are arranged in
the frame.

4. Cycle as claimed in claim 3, wherein the first
control means are arranged in the frame together with
the battery and a closing member for closing the main
tube.

5. Cycle as claimed in claim 2, 3 or 4, wherein the
first control means are also adapted to control
discharge of the battery.

6. Cycle as claimed in any of the foregoing claims,
provided with an external first charging device for
charging the battery which can be coupled to the battery
and/or control means.

7. Cycle as claimed in claim 6, provided with a
second charging device which has dimensions and weight
such that it is easily carried by the rider.

8. Cycle as claimed in one or more of the foregoing
claims, wherein the auxiliary propulsion comprises an

electric hub motor.
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9. Cycle as claimed in claim 8, wherein the
electric hub motor is provided with a transmission with
two or more gears, which transmission preferably
comprises one or more planetary systems.

10. Cycle as claimed in one or more of the
foregoing claims, provided with a groove in the axle in
which the electric hub motor is arranged, which groove
extends at least from the electric hub motor to the
frame in order tc feed through the wire from the hub
motor to the inside of the frame.

11. Cycle as claimed in one or more of the
foregoing claims, provided with pulse width modulating
means for power supply to electrical parts at a lower
voltage than the battery, for instance € volts for the
voltage of the lighting.

12. Cycle as claimed in one or more of the
foregoing claims, provided with measuring means for
measuring the muscular driving force of the rider, and
second control means for controlling the power of the
auxiliary propulsion subject to the measured muscle
power of the rider.

13. Cycle as claimed in one or more of the
foregoing claims, provided with a data bus connected to
measuring means, first control means, second control
means, data input means and/or data output means.

14. Cycle as claimed in claim 13, provided with a
connector for connecting thereto an external computer
and/or service terminal so as to facilitate maintenance.

15. Cycle as claimed in one or more of the
foregoing claims, comprising a releasable and/or
wireless operating terminal for blocking/unblocking the
drive means and other functions of the cycle.

16. Cycle as claimed in one or more of the
foregoing claims, wherein the battery comprises two or

more parts, for instance each suitable for a voltage of
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6 or 12 volts, which are connected to each other both in
parallel and in series to allow charging to take place
in parallel while power supply to the auxiliary
propulsion can take place in series connection.

17. Cycle as claimed in one or more of the claims
8-16, further comprising switching means for switching
from the motor to dynamo.

18. Cycle as claimed in one or more of the
foregoing claims, further comprising a wire throughfeed
through a groove in an axle.

19. Cycle as claimed in claim 18, wherein in the
assembled state of the axle the groove is arranged on
the underside of the axle and wires which can be passed
through the wire feed are guided out of the axle between
the hub and the frame.

20. Cycle as claimed in claim 11, wherein the pulse
width modulating means convert a voltage of about 24
volts into a voltage of about 6 volts.

21. Cycle as claimed in one or more of the
foregoing claims, wherein the battery comprises two or
more parts of the same voltage.

22. Computer with software for coupling to the data
bus for transferring data from and/or to the data bus of
the cycle as claimed in claims 1-21.

23. Computer as claimed in claim 22, further
provided with software for updating/modifying software
of the control means and/or measuring means of the cycle
as claimed in claims 1-21.

24, Method for propelling a cycle with auxiliary
motor, comprising the following steps of:

- measuring the pedalling force of the rider,

- controlling a motor for the purpose of supplying
from the motor an amount of propelling force which is a

percentage of the pedalling force of the rider.
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25. Method as claimed in claim 24, further
comprising steps for controlling the power supplied from
the motor on the basis of external factors, such as the
physical condition of the rider and/or weather
conditions.

26. Method as claimed in claim 24 or 25, which is
applied in a device as according to one or more of the
claims 1-21.

27. Tube pivoting device for folding a tube double,
comprising:

- two first hooking means in a first tube part for
hooking into two second hocking means in a second tube
part which co-act with the first hooking means,

- releasable fixing means for forcing together the
spring means and the first and second hooking means, and

- wherein in closed situation the hooking means and
releasable fixing means are situated in the tube in a
manner invisible from the outside.

28. Tube pivoting device as claimed in claim 27,
comprising operating means for operating the fixing
means.

29, Tube pivoting device as claimed in claim 27 or
28, further comprising at least one hinge comprising a
hinge pin for rotating the tube pivoting device.

30. Tube pivoting device as claimed in claim 27, 28
or 29, further comprising spring means for urging apart
the first and second hooking means.

31. Tube pivoting device as claimed in claims 27-
30, wherein the spring means are a helical spring for
the purpose of urging apart the hinge pin, the spring
means and the hooking means when the fixing means are
released, and the fixing means force together the
hooking means and the spring when the fixing means are

fastened.
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32. Tube pivoting device as claimed in one or more
of the claims 27-31, further comprising a support wheel
for supporting a frame of a cycle.

33. Cycle as claimed in one or more of the claims
1-21, comprising a tube pivoting device according to one
or more of the claims 27-32.

34. Foldable cycle comprising at least two wheels
and a frame comprising a tube pivoting device as claimed

in one or more of the claims 27-32.

35, Foldable cycle as claimed in claim 34, further
comprising a support wheel for supporting the cycle in
folded state which is arranged on the frame.

36. Method for carrying out maintenance on a cycle
as claimed in one or more of the claims 1-21 using a
computer according to claim 22 or 23, comprising steps
for transferring data from the cycle to the computer,
analysing the data and carrying out maintenance steps on
the basis of the analysis.

37. Method as claimed in claim 36, wherein the
maintenance comprises replacing the battery.

38. Method as claimed in claim 36, wherein the
maintenance comprises modifying data in memory means in
the cycle.

39. Axle mounting means, comprising:

- a first part fixedly mounted on the frame, and

- a second part which can be mounted on the first
part for displacement from the front to the rear
relative to the cycle.

40. Axle mounting means as claimed in claim 39,
wherein the first part has at least one flat side for
receiving the second part, and the second part has at

least one flat side for receiving the first part.

JP 2005-502531 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(60)

WO 03/022671 PCT/NL02/00587

5

38

41. Cycle as claimed in one or more of the claims

1-21, comprising axle mounting means as according to

claim 39 or 40.

42. Drive means for mechanically or electrically

driving a construction part connected to the saddle.

43. Drive means as claimed in claim 42, comprising:
- blocking means for blocking the saddle,

- operating means for releasing the saddle, and

- a spring for urging the saddle upward.

44. Drive means as claimed in claim 42, comprising:
- an electric motor for driving thereof,

- operating means for switching the electric motor.

45. Cycle as claimed in one or more of the claims

1-21, comprising drive means as according to claim 42,

43 or 44.

46. Cycle as claimed in one or more of the

foregoing claims, wherein the battery comprises a number

of elements enclosed by a thin plastic body.
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